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(67) Abstract: 

FIELD: madical engineering. SUBSTANCE: 
device iias coated electrodes being two 
electrically insulated parts of sealed 
capsule having electric power supply source 
and pulse siiaper unit inside. The pulse 
shaper unit is connected to the electnades. 
Electrode coaling has microelements as 
strips produced from materials having 
different eluctrode potentials. EFFECT: 
controlled microelement complex 

administration without negative influence on 



electrostimulation process. 2 dwg, 1 tbi 
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MsoepereHne othoci<ito5i k MeflnqnHs m 
BeiepMHapiiM, a mweHHo k 
snemrpooraMynsiTopaM {3C) 
KenyflOMHo-KMUjeMHoro rpaiaa QKKT) c 

SHflpreHHbIM MOHOCflOpeaOM MMKpoaneMeHTOB, 

KOTopwe Moiyr 6biTb ncnonbaoBaHbi, HanpuMep, 
flnn BBef\eHm b jkmboR opraHnavi HeflocsraioinMx 
MMKpa9neMeHT0B Ha dpme sneicrpocTMMyjiflUMvi 
>KKT win flpyrwx opraHOB. 

MsBeoreH 3C >KKT, BicnioHaiomHR motohhmk 
nMTaHMfl M ctJopMMpoBarejib MMnyjibcos. 
pasMeineHHbie BHyrpn Kanoyjibi. oepaaoeaHHofi 
aneKTpuHeoKM MaonnpoBaHHUMM flpyr or flpyra 
aneKTpoflaMM, c noKpwriieM Ha noBepxHocru 
sjieKTpofla - aHOfla b BMfle onnoujHoH 
npoBOAniqeB nneHm m3 MmcpoaneMeHia 
TonuiMHoii He MeHee 10 mkm (1). 

M3BeoreH m aneiapoHHwR HopMaJiMaarop 
(3H), coflepraiuMfi smicrpoAbi i/ia 
MeTaiuiMMeBKoro win HeMeTaiuinHecKoro 
TOKonpoBOflnmoro Marepnana c noKpuTneM Ma 
MHKpoansMBHTu wiM 6ea Hero, 
npefloraBJinioiiiMe co6oS( abb naonnpoBaHHbie 
MacTM repmeTHMHoro Kopnyca Kanpy;ibi, BHyrpn 
KOTopoH pacnojioxeHbi cfJopMnpoBarerb 

CMmaXIOB M MCT04HMK nuTaHHfl (2). 

OCHOBHbIM MX HGflOOTaTKDM flBflflaTCfl TO, HTO 

M 3C >Kia (1), M 3H (2) He oSeoneHMBaiOT 
BBefleHMfl KOMnriGKca MMKposneMeHTOB. 

B aaaBJifieMOM aneiapooTHMyjiATope 
xe/iyflOHHO-KMujiiHHoro ipaicra o sHAoreHHbiM 
MOHocJiopeaoM MHKpoaneweHTOB, coflepjKaiueM 
s;ieKTpoAbi c noKpbiTkieu, BbinonnenHbie b bhab 
flayx 3JieKTpiwecKi/i naonnpoBaHHbix HacreR 
repMBTnqHoPi itinoyjibi, BHyrpM KoiopoR 
paono;io«eHbi mrwHrn sjieiaponmaHMfl m 
ctJopMnpoBaienb HMnyjibooB, coeflUHeHHbiB c 
ajieKTpoflaMU, noKpuTMe sneKipofloB. 
ooflep>i<ainee MiiKposneweHTbi, BbinojiHSHO b 
BMfle nonoo w.-. Marepwa/ioB c paannHHbiMn 
aiieicTpoflHbiMn iioTewmianaMM, 

HsBeoTHO, wio npn KOHtaicre paanopoflNbix 
MarepnanoB r; aneiaponnTHoPt opefloW 
BO3Mo>KH0 Bc;:.>i H1KI loeeHne TaK HasbisaeMbix 
JioKanbHbix raiibsaHH4eoKMX aneweHTOB, 
onocoScTByiouiMx KoppoaMM Meranjia c 
MeHbUjeii aeriMMUHot^ CTaLtMOHapHoro 
sjieKTpoHHoro noTenqnana. CKopocTb Koppoami 
Meranjia Mi sjimjiho yBe/iMHHBaercn, ecnn 
qiKki«q;:i 

we qi, ■!;. ■ oooTBeroTBeHHO flojiM 
nosepxHocTM oneiapoAa, aannToM 
MerannaMM M, ii Ma; K^, Ku2 - KOHiaKTbi 
OKopocTM BoccKiHcuneHMfl Aeno/iflpnaarapa 
(oKHc/iMTenn) iia nosepxHOCTM MerannoB 

flaHHoe Hup;ii!oiicTBo 6yAeT cnpaseAnnBO 
Aa)Ke npM Beci.;,-.;i ManoR Aojie qa, ecnii l^z Ha 
HecKO/ibKO no|; ,'i.KOB 6o;ibiue, wew Km. ripM 

STOM CI<opD'.:ii. KoppoaUM (663 yMBTa 

AUcf^yanoHHbi.'. iipot^eccoB) 

Jkopp = qiK.i = (q iKm + q2K|(2)Coi» qzKiaCo, 
ffle Koi - K;>iii:iaHra oKopoora MOHMaatimi 

Meranna Mi; Co - K0H4eHTpai<Mn 

AenojinpnaaTopa. 

CymnocTb irir.ripeTeHMfi aamioMaeTCfl b tom, 

MTO Ana BBeAO'iii.i KOMnneKoa MUKpoaneMeHTOB 

Ha nooepxHr m a/ieicrpoAOB 3C >KKT 



I irii II loe ycoBepiiieHCTBOBaHMe 
noaBonnsT Boin:..; ocfjcjjeicrMBHo nononbaoBaTb 
3C Ann bb(:,,.!!i!i« b )KMBoi? opraHiiaM 
HeflpcTaioi^Mx MHKpoaneweHTOB na c|30He 
sneiapocTHMyi iiiumm )KKT mam Apymx opraHOB. 



Ha cfinr. 1 H3o6pa>KeH npMMep KOHOTpyicmiw 
3C >KKT 0 aHfloreHHbiM MOHocfsopeaoM 
MMicpo3nsMeHTOB. Ha (j3Mr. 2 M3o6pa«9H npuwep 
KOHcipyKUMM sjieiapoAa-KonnaMKa 2. 

3C oooTOMT H3 repMernHHofl Kancynbi, 
BbinonHeHHofi a bmas Aeyx 
sjieirrpoAOB-KOAnaMKOB 1 m 2, H3onMpoBaHHbix 
BTyjiKofi 3. BHyrpn KanoyAbi pasweiAeHbi 
ncTOMHMK sjieKrponMTaHUfl 4 M MHTerpajibHan 
cxeMa cJ}opMMpoBaTeAfl HMnyjibcoB 5. Oamh 
, nonioc MOTOMHUKa anenTponnraHUfi 4 
KOHTaKTupyeT c 3ai{nBnKoPi 6, saKpenAeHHofi na 
Biy/iKe 3, BTopo« - c npy>KHHo« 7, 
saKpenABHHoR na aneiapoAe 1 . Ha sneiapoAax 
1 m(mjim) 2 ot^jopMnpoBaHbi noKpbiTun 8 b bhas 
nonoo. HaHsceHne noKpbiTMH MOKeT SbiTb 
ocyiiiecTsneHo m MoneKyAflpHbix nywKoe, 

MOHHbIM AerMpOBaHMBM, 3neKTpOXHMMHeOKM, 

Qca>KfleHi/ieM va raaoBoK cfjasbi mv\ APyruM 
onoooBoM, npuHSM kbk na boo nosepxHocTb, TaK 
M Ha waoTb nosepxHocTM sneirrpoflOB 3C. 
PasMepbi 3C orpaHMMMBaiorcn BosMojKHocTbio 
era BBeAeHMH b >KKT. 

B KaMeoTse aneicrpoAHbix iwaTepnanoB 3C 
MoryT BbioiynaTb caiud MUKpoareweHTbi nnn 
coAep>KamMe vsx. ooeAMHeHUfi ham onnasbi - npn 
yanoBMM, hto ohm o&iaflaroT HeoBxoAMMbiMM 

OAeKTponpOBOAHOCTblO, SneKrpOXI/IMMNeGKMMM M 
KOHCrpyiOIMOHHblMM CBOCiCTBaMM M 38 BpeMfl 

3Kono3ML(MM rapaHTMpoBaHo He nepeRAyr b 

OpraHMSM B KOnMHSOTBaX, OnOCOBHbK Bbl3BaTb 

oTpasneHMe mam ranepMMKposAeMeHTbi. 
riooKonbKy AaJieKo He bos sooeHiiManbHbie 
MMKposneMeHTbi yAOBAeTBopmoT b nonnoPi 
Mepe yicasaHHbiM TpeBoBaHMtiM, Sanee rM6KMM 
npeAcraBAfleTOJi MsroroBneHMe 
aneiapofla-ooHOBbi Ma HePlTpanbHoro, 
AOCTaTOHHO MHepTHoro MaTepMBAa c 
nocneAyioiiJ|MM HaHeceHMSu noxpuTHn, 
■ coAep)Kamero MMKpoaneMahTbi b 



npMMep. B AeqeHMM eoAbHbK caxapHbiM 
Ai^aeeroM noxaaaHbi MMKposAeMeHTbi lu^b, 

xpOM, LIMHK, 3C >KKT O SHflOreHHbIM 

MOHOcfx3pe30M yKa3aHHora KOMnAeKoa 

MMKpoSAeMeHTOB MOJKBT 6bITb BbinOAHeH Ha 

6a3e cepMflHo BbinycicaeMoro aBT0H0MHoro 3C 
JKKT 1MO.089.331 TV o aneKTpqflaMM Ma 
HepjKaBeiomeR cranM 12X18H9. 
Sneiopofl-KannaMOK 9C )Kia c aHflorenHbiM 
M0H0C|jope30M MMKposneMeHTOB, MaoepawBHHbiK 
Ha cjJMr. 2. MaroTOBneH HaHeceHHeiu Ha ocHosy 
Ma Hep>KaBeiou(eR oranM 2 nonoo MeiAM 9. xpoiua 
10 M L|MHKa 11. CTaHflapTHbie aneicTpoflHbie 
noTeHL(Manbi (Ep), uaccbi MMKposneMeHTOB Ha 
oneiapoAe (M), oKopooTM rappoawM (J), 
cooTBeTCTByioinMe cpaflHeoraTHCTHHecKOM 
noTpeSHocTM opraHMBMa HenoseKa B yxaaaHMbix 
MMKposAeMem-ax, floAM noaepxHocjrw aneja-ppfla 
(Q), aaHflToR MMKpoaneMeHTaMM. npMseiAaHbi b 
Ta6nMt<e. PerynjiLiMa oKopocTM KopposMM m. 
cooTBeTCTBeHHo. nocrynnaHMn MMRpoaneMenroB 
B opraHM3M AooTMraeTon HaMSHeHMeM floneR 
noaepxHocTM anexTpofla, aaHflTotl 
MMKposneMeHTaMM. 

3C >KKT o 3HfloreHHbiM MOHo4x)peaoM 

MMKposneMeHTOB BBOAMTCfl B OpnaHM3M, 

HanpMMep, nyTeM npornaTbiBaHna. flpM 
luyHTMpoBaHMM MexoneRTpoflHom aaaopa 
OTeHKOR M 00Aep)KMMblM >KKT ct)opMMpoBaTenb 
MMnynbcoB nepexoAUT m3 wsyinero pexcMMa b 
pmm reHepa4MM MMnynbooB. 

SneKTpoMMnynbcu nooTynaioT na aneiapoflbi, 
BO^AsRoTByioT Ha oreHiqr )KKT m BbiabisaioT 
noflBneHMs oTaeTHoR peaiqMM b mp^ BonH 
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nepucTajibTMKii. I'locneflHUe npoflBuraKiT 3C 
BweoTe c cofl(;;j;KiiMbiM )KKT b flUcranbHbie era 
OTAenbi. Ha n.ix rioflaercfl oMepeAHafi oepufi 
MMnyjibooa, i: ri|:oi^eoo noBTopneTcn. Flpn 

CtJyHKUMOHUpOBaHMM 3C MMeiOT MeOTO 

sjieKTpoxMMMMecKafl KopposMfi 3neKTpoflOB B 
KMcnoTHO-mejioHHoH opefle >KKT m SHAoreHHbiti 
MOHocjjopea. HooflHopoflHooTH OTai^noHapHoro 
noTeHL(Majia no noBepxHOOTM sneiapoflOB 

npMBO/ISlT K BO-illHKHOBeHHIO JlQKanbHblX TOKOB. 

noo/ieniine ii|..,jri;KaioT Mepea npureraramne k 
3neKT|.'0fly aneiapoAHoEi cpeAN n 

cnoooijoTByiQT : ,:ii.;)03i/iM Marepnajia o MeHbiuuM 
OTaLiMoiiapiibii,; noreHMManoM. floaa 
MHKpo-j;ieMeHioB, BBeAeHHbix e opraHMSM, 
onpeAenne i cyroMHoCi cpeflHecTaTHOTHMecKOM 
noTpeGiiocibKi 11 orpaHiwuBaeToa MaccoH 

nOKpblTMH. 

CnncoK nmuparypbi 
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^ dJopwyjia M3o6peTeHkm: 

3;ieiapoGTiiMyjifiTop jKenyflOMHo-KMUjeMHOFo 
Tpaicra c SHfloreHHUM HOHOctJopeaoM 
MMKposiieMeHTOB, (x>i\epxa\ufAi^ sneiapoAbi o 

nOKpUTMeM, BbinOJIHeHHbIB B SMfle flByX 

10 sJieKTpMHeoKM H3o;inpoBaHHbix MaoTe« 
repweTiiMHoPi Kancyjibi, BHyrpn KoiopoR 
pacnonoTOHbi mctohhmk a/ieicrponnTaHMfl w 
cjjopMnpoBarenb HMnynbooB, coeAHHeHHuR o 
sjieKTpOAaMM, OTJiMHaiomMPicn tsm, hto 
noKpbiTue ojieicrpoflOB, coflep>KaL4ee 
MMKposiieMeHTbi, BbinonHeHo b bmao noxioc m 
MaiepiianoB o pasnnHHUMn aneKipoflHUMM 
noTeHLiManaMM. 
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MaKpo3Ji8MeHT PeaKmifl Ep, B M,Mr J,MrAac" 



MeJ^E Cu^Cu^'^+2e 0,337 2-5 0,08-0,21 0,03-0,31 
XpoM & +2e -0,913 5-10 0,21-0,42 0,16-0,51 

ijHiiK +2e -0,763 10-15 0,42-0.63 . 0,09-0,18 
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Translation of patent RU 2153367 C2 

The invention relates to medicine and veterinary, namely to 
electrostimulation devices (ED) for treating gastroenteric 
tract with endogenous microelement ionophoresis, which can be 
used for e.g. administering into a living organism deficient 
microelements while electrostimulating the gastroenteric tract 
or other organs . 

There is known a gastroenteric electrostimulation device (GED) 
comprising a power supply and a pulse shaper inside a capsule 
formed of electrically insulated electrodes, the anode being 
coated with a continuous conductive microelement film having a 
thickness of not less than 10pm (1). 

There is known an electronic normalizer (EN) comprising 
metallic or non-metallic conductive electrodes covered with a 
microelement or not covered, wherein the said electrodes are 
made in the form of two insulated parts of the sealed body of 
the capsule, inside of which there is a signal shaper and 
power supply (2) . 

The main disadvantage is that neither GED nor EN allows a 
complex of microelements to be administered. 

The claimed electrostimulation device for treating 
gastroenteric tract with endogenous microelement ionophoresis, 
comprises coated electrodes in the form of two electrically 
insulated parts of sealed capsule inside which there is a 
power supply and pulse shaper connected to the electrodes and 
the electrodes coating comprising microelements is made in the 
form of strips produced from materials having different 
electrode potentials. 

It is known that when heterogeneous materials contact with the 
electrolytic medium, so-called local cells can appear, which 
are conductive to the corrosion of metal having a less volume 
of steady electrode potential. The corrosion rate of metal Mi 
visibly increases if 



qiKjci«q2Kk2r 

wherein qi, qz are respectively fractions of the electrode 
surface covered by metals Mi and M2; Kki, Kk2 high speed contact 
of reduction of the depolarizer (oxidizer) on the surface of 
metals Mi and M2. 

This inequation is valid even if qa is an extremely small 
fraction, if Ky,2 is several orders greater than Kjd. In this 
case the corrosion rate (not taking into account diffusion 
processes) 

Jcorr = qiKal=(qiKki+q2Kit2)Co«q2Kic2Co, 

wherein Kai is metal Mi ionization rate constant, Co is the 
concentration of the depolarizer. 

The essence of the invention is to create local cells on the 
GED electrode surface to administer a complex of 
microelements. This improvement allows ED to be effectively 
used for administering deficient microelements in a living 
organism while electostimulating the gastroenteric tract or 
other organs . 

Fig 1 demonstrates an example of the design of GED with 
endogenous microelement ionophoresis . Fig 2 demonstrates an 
example of the design of end-cap electrode 2. 

Ed comprises a sealed capsule formed of two end-cap electrodes 
1 and 2 insulated by a plug. Power supply 4 and integral pulse 
shape are placed inside the capsule. The first pole terminal 
of power supply 4 contacts with rivet 6 fixed on plug 3, the 
second one contacts with spring 7 fixed on electrode 1. 
Electrodes 1 and/or 2 have coating 8 in the form of strips. 
The coating can be deposited from molecular beams by ion 
implantation, an electrochemical way, gas-phase deposition or 
other methods, the whole surface or part of the electrode 
surface being deposited. The size of ED depends on the 
possibility of it being administered in the gastroenteric 
tract. <, 
The microelements themselves or alloys can serve as the 
electrode materials of ED, provided that they have the 
required conductivity, electrochemical and structural features 
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and it is guaranteed that during their work time they do not 
pass into the organism in amounts capable of inducing 
intoxication or ^'hypermicroelements" . Since far from all 
essential microelements fully comply with the indicated 
requirements, the production of the base electrode appears 
more flexible from a neutral, pretty inert material with 
further coating with microelements in an optimum amount. 
Example. Such microelements as copper, chrome, and zinc are 
used for treating patients for diabetes. GET with endogenous 
ionophoresis of the said complex of microelements can be 
designed using standard isolated GET IMO.089.331 TC having 
electrodes made from stainless steel 12X18H9. The end-cap 
electrode of the GET with endogenous microelement ionophoresis 
depicted in Fig. 2 is produced by coating stainless steel base 
2 with strips of copper 9, chrome 10 and zinc 11. Standard 
electrode potentials (Eo) , microelement weights on the 
electrode (M) , corrosion rates (J) corresponding to the 
average human need in these microelements, fractions of the 
electrode surface (Q) coated by the microelements are shown in 
the Table. The regulation of corrosion rates, microelement 
absorption by the organism is achieved by varying fractions of 
the electrode surface coated with the microelements. 
GET with endogenous ionophoresis is administered in an 
organism by e.g. ingestion. When bypassing the interelectrode 
gap by the walls and contents of the gastroenteric tract, the 
pulse shaper switches from standby mode to pulse generating 
mode. The electrical impulses come to the electrodes, affect 
the gastroenteric tract and induce a response in the form of 
motility waves. The latter push ED together with the contents 
of the gastroenteric tract into its distal ends. Another 
series of impulses is directed to them and the process 
repeats. When ED works, the corrosion of the electrodes and 
endogenous ionophoresis occur in the acid-base medium of the 
gastroenteric tract. The surface steady potential irregularity 
leads to local currents. The latter pass through the electrode 
medium strips adjacent to the electrode and promote the 
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corrosion of material with a less steady potential. The amount 
of microelements administered in the organism is determined by 
the daily average need and is limited to the coating weight. 

A list of documents: 

1. Electrostimulation device for gastroenteric tract / V.F. 
Agafonnikov. Patent RU No. 2036671, 1995. 

2, Electronic normalizer/ S.A. Khvorostov. Patent RU No. 
2071368, 1997. 

Claims 

A electrostimulation device for treating gastroenteric tract 
with endogenous microelement ionophoresis comprising coated 
electrodes in the form of two electrically insulated parts of 
sealed capsule inside which there is an electric power supply 
source and pulse shaper connected to the electrodes 
characterized in that the coating of the electrodes comprising 
microelements is made in the form of strips produced from 
materials having different electrode potentials. 
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